The incidence of acute kidney injury in pregnancy declined significantly over the second half of the 20th century; however, it is still associated with major maternal and perinatal morbidity and mortality. A set of systemic and renal physiological adaptive mechanisms occur during a normal gestation that will constrain several changes in laboratory parameters of renal function, electrolytes, fluid and acid-base balances. The diagnosis of acute kidney injury in pregnancy is based on the serum creatinine increase. The usual formulas for estimating glomerular filtration rate are not validated in this population. During the first trimester of gestation, acute kidney injury develops most often due to hyperemesis gravidarum or septic abortion. In the third trimester, the differential diagnosis is more challenging for the obstetrician and the nephrologist and comprises some pathologies that are reviewed in this article: preeclampsia/HELLP syndrome, acute fatty liver of pregnancy and thrombotic microangiopathies.
cessibility of improved prenatal care and diagnostic tools has been extended, and new therapeutics have been developed. Despite a favorable trend in incidence rates, maternal and perinatal morbidity and mortality remain significant problems.
AdAptive mechAnisms in pregnAncy
Some physiological changes in the urinary tract occur during normal pregnancy. There is an increase in kidney size by about 1-1.5 cm due to renal vascular and interstitial space volume expansion. Over 90% of pregnant women develop a physiological hydronephrosis of pregnancy that is characterized by a dilation of the calyces, renal pelvis and ureters (2) . This anatomical abnormality may be present until the 16th postpartum week and promotes urinary stasis in the ureters, leading to the development of urinary tract infections. Three distinct mechanisms explain the development of this condition: (a) direct action of estrogen and progesterone, (b) inhibition of ureteral peristalsis by prostaglandin E2 and (c) partial mechanical obstruction by an increased uterus (3) . Systemic vascular resistance is reduced in pregnancy due to the low resistance of the uteroplacental vascular circuit and vasodilation. Possible factors leading to the vasodilation include a reduction in vascular responsiveness to norepinephrine and angiotensin II, increased endothelial prostacyclin production, increased prolactin and progesterone levels and increased nitric oxide synthesis by a route in which relaxin, produced by the corpus luteum and placenta, is implicated (4) . The peripheral vasodilation determines a fall in blood pressure that can reach 10 mm Hg during the first 24 weeks of gestation. The systemic vessel tone reducintroduction Since 1960 , the incidence of acute kidney injury (AKI) in pregnancy has been reduced significantly, and currently affects 1 per 20,000 pregnancies (1) . The legalization of abortion contributed to this decline in most developed countries, leading to a reduction in the number of septic abortionsthe main cause of AKI in recent decades. Moreover, the ac-
AKi diAgnosis in pregnAncy
In the literature, there is a high degree of heterogeneity of diagnostic definitions of renal diseases in pregnancy (11) , and therefore there is no validated definition for AKI. The use of the RIFLE classification, which focuses on the plasma creatinine percentage change and on the development of oliguria, is not consensual and further studies are necessary to demonstrate its usefulness in pregnant women. A creatinine level of ≥1 mg/dL or a rapid rise (by definition, in 48 hours) of 0.5 mg/dL above baseline should be investigated (12) . However, the choice of GFR as a marker of renal function has advantages in pregnancy allowing the identification of an important compromise of renal function even in the presence of normal serum creatinine (11) . A standardization of GFR measurement in pregnancy is far from being reached. In 2007, 2 prospective studies were published to evaluate the accuracy of formulas for estimating GFR in pregnant women. Smith et al (13) compared the Modification of Diet in Renal Disease (MDRD) Study formula with inulin and creatinine clearance by 24-hour urine collection. On the other hand, Alper et al (14) compared both versions of the MDRD equation, the Cockcroft-Gault equation and creatinine clearance by 24-hour urine collection, in women with preeclampsia. Both concluded that the MDRD and Cockcroft-Gault formulas are inaccurate for the assessment of GFR in this specific population because the first underestimates the real GFR value, while the second overestimates it. Thus, creatinine clearance by 24-hour urine collection remains the gold standard method for estimating GFR in pregnancy. Routine obstetric care also includes proteinuria evaluation, as it is one of the diagnostic criteria for preeclampsia that will be discussed below in detail. Usually this assessment is performed by a semiquantitative method from a urine sample, but this shows a high rate of false-positive and false-negative results. Proteinuria quantification by 24-hour urine collection is the gold standard; however, some limitations are pointed out -for example, sampling errors. The use of the urine protein to creatinine ratio in the general population has increased because it is an accurate, reproducible and more convenient method for the patient. A meta-analysis involving 974 pregnant women (15) , showed a sensitivity of 90% and specificity of 78% comparing this method (cutoff between 0.19 and 0.25) and the gold standard (proteinuria >300 mg/24 hours). However, its use in pregnancy is controversial, and published studies are discordant (16) (17) (18) . In daily practice, it is reasonable to calculate the urine protein to creatinine ratio tion triggers compensatory mechanisms such as (a) cardiac output increase, (b) plasma volume increase and (c) reninangiotensin-aldosterone system activation (5). Regarding kidney hemodynamics, there is a renal plasma flow increase during pregnancy that can reach up to 85% in the second trimester (6) . This change results from the cardiac output increase and afferent and efferent arteriole vasodilation, secondary to action of some humoral factors such as nitric oxide and relaxin synthesis or the resistance to aldosterone action. After conception, there is an increased glomerular filtration rate (GFR) that can reach 40%-65% of baseline throughout pregnancy (6, 7) , and which subsides in the first 3 months postpartum. All of these hemodynamic changes explain a serum creatinine reduction in pregnant women to 0.4-0.5 mg/dL. In normal pregnancy, there is a decline of the plasma osmolarity (about 10 mOsm/L) and plasma sodium concentration (5 mEq/L on average) due to a lower threshold for stimulation of thirst and vasopressin secretion. The mechanisms behind this are not completely understood, but human chorionic gonadotropin seems to have an important role (8) . Despite the GFR and sodium filtration fraction increase in pregnancy, the sodium balance is maintained by the rise of its reabsorption within the proximal convoluted tubule and in the distal portions of the nephron (under aldosterone influence). Taking into account the increase in serum aldosterone levels in pregnancy, one would expect a rise in potassium excretion. However, this does not occur, due to the competitive action of progesterone that connects to the mineralocorticoid receptors located in the distal portions of the nephron. The serum concentration of chlorine does not change with pregnancy. Often there is hypercalciuria in the pregnant woman, explained by an increase of the GFR and of the calcium gastrointestinal absorption due to a rise in 1,25-dihydroxyvitamin D 3 levels (9). The GFR increment also causes other physiological changes, including an increase of the uric acid clearance, an increase of the filtered glucose load and an increase of the glomerular filtration of amino acids. Therefore, the GFR increment and the increased permeability of glomerular capillaries to albumin raise the fractional excretion of albumin (10) . The hormonal change in gestation, particularly the increased progesterone levels, causes hyperventilation and mild respiratory alkalosis. A decrease of about 4 mEq/L in bicarbonate concentration is common in the pregnant woman. All these physiological adaptive mechanisms have clinical consequences in laboratory parameters of renal function, electrolytes, fluid and acid-base balances that should be taken into account when dealing with a pregnant woman. 
etiology of AKi in pregnAncy
The differential diagnosis of AKI in pregnancy is a clinical challenge since we have to consider some pregnancy-associated specific diseases, but we cannot dismiss all other possible AKI causes that may affect women in the reproductive age group. Usually, the development of AKI during pregnancy follows a bimodal distribution with 2 incidence peaks: one in the first trimester, caused by infections (usually involving septic abortion), and the other in the third trimester, due to late obstetric complications. As in the general population, the causes of AKI in pregnant women are divided into 3 groups: prerenal, intrarenal and postrenal (Tab. I). The prerenal causes are more common in the earlier stage of pregnancy due to hyperemesis gravidarum or acute tubular necrosis in the context of septic abortion. In the later stages, AKI development is more frequent and usually associated with preeclampsia, acute fatty liver of pregnancy, hemolytic uremic syndrome (HUS) and sepsis (19, 20) . The following pregnancy-associated AKI causes will be discussed in more detail: (i) preeclampsia, (ii) hemolysis, elevated liver enzymes and low platelet count (HELLP) syndrome, (iii) acute fatty liver of pregnancy and (iv) thrombotic microangiopathies.
preeclAmpsiA
Preeclampsia is a syndrome characterized by the onset of hypertension and proteinuria after 20 weeks of gestation in a previously normotensive woman (21) . This condition occurs in 3%-8% of pregnancies in the developed countries (22) .
Pathogenesis
The pathogenesis of preeclampsia is not fully understood but involves defects in placentation and systemic endothelial activation. At the beginning of pregnancy, cytotrophoblast cells of fetal origin migrate through the decidua and part of the myometrium to invade maternal spiral arteries that become larger caliber vessels of low resistance responsible for maintaining blood flow to the development of fetus and placenta (23) . This invasion is regulated by several factors, including the cytotrophoblast differentiation from an epithelial to endothelial phenotype (a process called pseudovasculogenesis) (24) and the immunological interaction between HLA molecules C, E and G and uterine natural killer cells (25, 26) . In preeclamptic women, cytotrophoblast cells do not express some adhesion molecules characteristic of endothelial phenotype, therefore they invade the decidual portion of spiral arteries but cannot penetrate the myometrium. Because of this abnormal remodeling, the spiral arteries do not develop in large vascular channels, resulting in placental hypoperfusion (27, 28) . Placentation requires an extensive angiogenesis to establish an appropriate vascular network to supply fetal needs. The placenta produces a wide variety of proangiogenic proteins (vascular endothelial growth factor [VEGF] and placental growth factor [PIGF]), and antiangiogenic mediators such as soluble fms-like tyrosine kinase 1 (sFlt-1), whose balance determines the normal placental development (29) . sFlt-1 is increased in placenta and serum of preeclamptic women, but this excessive release is still not fully understood (perhaps triggered by placental ischemia). This protein binds to VEGF and PIGF, preventing its interaction with endothelial receptors on the cell surface, inducing endothelial dysfunction (30) (31) (32) . Another protein released by the placenta, soluble endoglin (sEng), also has an antiangiogenic role, but acts through a distinct mechanism of sFlt-1 (33) . Both trigger endothelial dysfunction and severe preeclampsia (34, 35) . The placental ischemia, reperfusion and associated oxidative stress amplify apoptosis by rupture of syncytial architecture and promote the release into the maternal circulation of several components (syncytiotrophoblast membrane microparticles and an excess of antiangiogenic factors, such as sFlt-1) that stimulate the synthesis of inflammatory cytokines (36) (37) (38) . This excessive inflammatory response causes endothelial dysfunction, increased vascular reactivity and coagulopathy that precede the development of symptomatic disease (39) .
Clinical features
The definition of preeclampsia is variable mainly in the cases with preexisting hypertension or proteinuria (11) . The most widely accepted diagnostic criteria for preeclampsia are presented in Table II . Regarding the disease's severity, it is divided into 2 groups: mild and severe. Severe preeclampsia is indicated by more substantial blood pressure elevations, a greater degree of proteinuria and the presence of symptoms associated with target organ involvement (40) . In recent years, a new concept has emerged depending on the time of disease development: early and late preeclampsia (41) . Early preeclampsia (before the 34th week of gestation) is often associated with changes in uterine artery Doppler ultrasound results, fetal growth restriction and adverse maternal and perinatal outcomes. On the other hand, late preeclampsia (after the 34th week of gestation) seems to be strongly associated with maternal features (for example, body mass index), normal or slightly increased uterine artery resistance index (42) and minimal fetal involvement (43) . Usually the clinical manifestations are nonspecific even in severe disease. The most reported symptoms are epigastric or right upper quadrant pain (40%-90% of patients). Renal involvement in preeclampsia is common and results in a decreased renal plasma flow and GFR by 30%-40%. However, serum creatinine often remains normal or slightly increased (1-1.5 mg/dL), except in severe preeclampsia, in which there is the development of moderate/severe AKI. Renal tubular function is also impaired in preeclampsia, with an early dysfunction of uric acid tubular secretion. Some authors correlate hyperuricemia with renal histological lesions, clinical severity and fetal survival (44) . The urine sediment is usually benign. The histologic lesion associated with preeclampsia is glomerular endotheliosis, characterized by swelling and vacuolization of endothelial cells, capillary lumen occlusion, with no prominent podocyte alterations or thrombi in the capillaries and enlarged glomeruli (45) . Immunofluorescence may reveal fibrin deposits.
Preeclampsia risk factors and prevention
At the first prenatal visit, it is possible to identify several factors that have been proven to increase the risk of preeclampsia development (see Tab. III) (24, (46) (47) (48) (49) . The detection of pregnant women at high risk for preeclampsia involves tighter monitoring of the pregnancy evolution, and some preventive measures may be indicated. Several studies show that daily supplementation with magnesium, fish oil, vitamin C or E is not effective (25, 50) . Calcium supplementation in high-risk women and in those with a history of low calcium diet appears to reduce the risk of preeclampsia (51) . A meta-analysis published by the Perinatal Antiplatelet Review of International Studies (PARIS) group demonstrated a moderate but consistent reduction in the relative risk of preeclampsia with aspirin use (52, 53) .
Maternal and perinatal outcomes
The maternal and perinatal outcomes in preeclampsia depend on gestational age at onset, disease severity, type of care provided to the pregnant woman and presence of other maternal comorbid conditions. Generally, the prognosis is favorable for women with mild preeclampsia. Severe preeclampsia is associated with maternal, fetal or neonatal complications. The most frequent maternal complications are disseminated coagulopathy / HELLP syndrome (10%-20%), pulmonary edema (2%-5%), AKI (1%-5%) and placental abruption (1%-4%) (21, 54, 55) . Long-term epidemiologic studies point to an increased risk of cardiovascular disease (chronic hypertension, ischemic heart disease and stroke) in severe preeclamptic women (56) (57) (58) . The fetal/neonatal complications that may occur in severe preeclampsia are fetal growth restriction (10%-25%), neurologic damage due to hypoxia (<1%) and perinatal death (1.2%) (54) .
hellp syndrome
Traditionally, the HELLP syndrome was considered to be a variant of preeclampsia, but it is, in fact, a distinct disease, since 20% of pregnant women with HELLP syndrome do not have a history of hypertension or proteinuria (59, 60) . This obstetric entity affects 1-2 women per 1,000 pregnancies (61) , and its pathogenesis is not fully known. Similar preeclampsia mechanisms have been proposed particularly, the decline of proangiogenic mediators (PIGF) and the increase of antiangiogenic factors (sFlt-1 and sEng) (62) . HELLP syndrome occurs typically in the third trimester, but may be diagnosed in the second trimester or postpartum period (63) . The clinical features are variable. Symptoms are mostly epigastric / right upper quadrant pain, nausea, vomiting and headache, but may manifest by its complications: disseminated intravascular coagulation, placental abruption, AKI (7%-36%), pulmonary edema, hepatic subcapsular hematoma and retinal detachment (25, 64, 65) . The diagnosis of HELLP syndrome is based on the following laboratory criteria (64): (a) microangiopathic hemolytic anemia: schistocytes in blood smear, serum bilirubin ≥1.2 mg/dL, lactate dehydrogenase >600 U/L; (b) increased liver transaminases (aspartate aminotransferase >70 U/L) and (c) platelet count < 100 x 103 cells/mm3. Maternal outcome in HELLP syndrome is favorable, often with analytic change normalization up to the sixth day after delivery. However, recovery may be delayed in more severe disease, including if AKI develops during pregnancy. Approximately 10%-46% of pregnant women with AKI associated with HELLP syndrome need dialysis in the acute phase (66, 67) , but even these cases typically show a complete recovery of kidney function (66, 68) . The most recent published studies refer maternal mortality of around 1% (63) . The perinatal mortality rate is higher, ranging between 7% and 34% and depends on gestational age and maternal disease severity (59, 63) .
Acute fAtty liver of pregnAncy
Acute fatty liver of pregnancy (AFLP) is an obstetric emergency that, if left untreated, progresses to fulminant liver failure. AFLP incidence is 1 per 7,000 to 1 per 20,000 (69). The disease results from an autosomal recessive genetic error that causes a defect on long-chain 3-hydroxyacyl-CoA dehydrogenase, an enzyme involved in mitochondrial fatty acid beta-oxidation. There is an excessive fetal fatty acid accumulation to be released into the maternal circulation. The increased load of long-chain fatty acids is deposited in liver tissue and leads to impaired hepatic function in the mother (70) . The histologic diagnosis of AFLP is based on the presence of lipid microvesicle infiltration of the hepatocytes, without inflammation or necrosis. ALFP diagnosis depends upon clinical and laboratory findings. However, half of the patients have signs of preeclampsia/HELLP syndrome, and at an early phase, the differential diagnosis may be difficult (71) (Tab. IV). Liver biopsy allows for definitive diagnosis. AFLP occurs in the third trimester of pregnancy, and the early symptoms are nausea, vomiting and abdominal pain. Other signs settle as disease progresses -for example, jaundice and hepatic encephalopathy (72) . Women with AFLP may also present thrombocytopenia with or without disseminated intravascular coagulation, hypoglycemia, intra-abdominal hemorrhage or central diabetes insipidus. Over 60% of pregnant women develop AKI, mostly mild and without need for di-
TABLE III RISK FACTORS FOR PREECLAMPSIA

Maternal obstetric factors
Nulliparity Multiple gestation pregnancy History of preeclampsia Molar pregnancy
Obstetric paternal factors
Father born from a preeclamptic pregnancy
Maternal comorbid conditions
Chronic hypertension Renal disease Pregestational diabetes mellitus Obesity Rheumatic disease
Maternal genetic factors
Antiphospholipid antibody Factor V Leiden mutation Preeclampsia in first-degree relative pregnancy
Other maternal factors
Age over 40 years alysis support (73, 74) . The etiology of AKI in AFLP is multifactorial. In most women, there is a complete liver and kidney recovery after delivery. However, AFLP is associated with an important maternal and perinatal mortality. Epidemiologic studies calculate a maternal and perinatal mortality between 10% and 20% (62, (75) (76) (77) .
thrombotic microAngiopAthies
Pregnancy-associated thrombotic microangiopathies (p-TMA) are rare, affecting 1 per 25,000 pregnancies (78) . They are defined by the presence of fibrin and/or platelet thrombi in the microcirculation of multiple organs (79) . Depending on the most affected organ (brain or kidney), 2 clinical entities have been described: thrombotic thrombocytopenic purpura (TTP) and HUS. TTP is characterized by fever, thrombocytopenia (usually severe), microangiopathic hemolytic anemia, mild renal failure (creatinine <1.4 mg/dL) and neurologic symptoms (disorientation, ataxia, headache, focal changes, seizures or aphasia) (80) . HUS clinical features are similar, but renal involvement is more pronounced (creatinine >2.3 mg/dL) and the presence of neurologic symptoms is rare. However, the clinical manifestations of these 2 entities may overlap, so in daily practice the distinction may be difficult. A disintegrin and metalloproteinase with thrombospondin motifs 13 (ADAMTS-13) is an enzyme produced by liver stellate cells, endothelial cells and platelets, responsible for cleaving ultralarge von Willebrand factor multimers (81). ADAMTS-13 deficiency allows the circulation of this highly thrombogenic multimer and causes platelet aggregation and red cell fragmentation, and PTT ensues. This enzymatic deficiency (defined by ADAMT-13 activity <10%) (82) can be congenital, as a result of inactivating gene mutations (rare), or acquired, by circulating autoantibodies (67%-83% of cases) (79, 83, 84 25 EPHROL involved in this complement pathway. Atypical HUS may then result from: (i) constitutional factors: inactivating mutations of the genes that encode the factors H, I and MCP, or activating gene mutations for factor B and C3; (ii) acquired factors : antifactor H antibodies (83, 84) . ADAMTS-13 activity is normal in atypical HUS -a distinct aspect from PTT. Not all individuals with these genetic changes associated with HUS-PTT pathogenesis will develop disease. This fact reveals the need for triggering factors, such as pregnancy. The p-TMA may occur any time during pregnancy or at puerperium, in previously healthy women. TTP is often diagnosed before delivery, especially in the second and third trimesters (85) because the ADAMTS-13 level physiologically tends to decrease during the last trimester (81, 86) . Atypical HUS occurs mainly in the first 6 months after delivery (87) . The diagnosis of p-TMA is clinically challenging, due to the need to exclude other specific pregnancy thrombotic diseases, such as preeclampsia and HELLP syndrome (see Tab. IV). The p-TMA renal involvement is common, and AKI is present in two thirds of cases (1). Most patients have severe renal failure requiring dialysis therapy (84) . The kidney disease results from renal thrombotic microangiopathy and is morphologically characterized by multiple intraluminal thrombi; double contour appearance of capillary basement membrane; mesangiolysis; and arterial and arteriolar changes, including mucoid intimal thickening, fibrinoid necrosis or thrombosis (88) . The maternal mortality in p-TMA has declined in recent years and is now between 10% and 20% (1, 85) . However, the latest epidemiologic data indicate a high perinatal mortality rate (30%-80%) caused mainly by growth restriction and placental infarction due to thrombosis of decidua arterioles (1). The long-term renal outcome is poor. Seventy-six percent of patients with AKI related to p-TMA develop endstage chronic kidney disease (84, 89) .
AKi treAtment in pregnAncy
There are 3 aspects to consider in the management of AKI related to pregnancy: (a) renal function supportive measures, (b) dialysis and (c) treatment of the underlying disease.
Renal function supportive measures
Some important general measures to minimize renal injury (such as etiology treatment, suspension of nephrotoxic drugs or treatment of an infectious disease) should be started as soon as possible. The second step is administration of intravenous fluids to restore or maintain renal perfusion (90, 91) . This procedure also prevents hypovolemia and ensures an adequate uteroplacental perfusion and fetal well-being. These general measures are followed by pharmacologic therapy of AKI and its known complications: hypertension, hyperkalemia, metabolic acidosis and anemia. Hypertension is a frequent sign in AKI related to pregnancy. There is no consensus about the level at which we should start antihypertensive medications (40) . Some of the antihypertensive drugs commonly used in the general population are contraindicated in pregnancy (such as angiotensin-converting enzyme inhibitors and angiotensin II receptor antagonists) or are not recommended (such as diuretics because of the high risk for volume depletion). Therefore the first-line treatment options in pregnant women are methyldopa and labetalol (92) . The dihydropyridine calcium channel blockers can also be used successfully and safely in pregnancy. Hydralazine is more commonly used in severe hypertension (3, 93) ; however, its use has recently been associated with adverse maternal and fetal outcomes (94) . The administration of insulin, glucose and ion exchange resin are recommended for the treatment of hyperkalemia. There are no published data about the resin use in pregnant women, but this drug has a local action within the gastrointestinal tract, therefore, there is no reason for a fetal deleterious effect. In the healthy pregnant woman, a 4 mEq/L decrease in bicarbonate concentration is common. This fact has to be taken into account when correcting metabolic acidosis with sodium bicarbonate. Regarding anemia associated with AKI, blood transfusion is recommended in acute therapy. The erythropoiesis-stimulating agents are safe in pregnancy, but higher doses are usually required to obtain the desired therapeutic effect (95) .
Dialysis
If the previous procedures prove to be insufficient, dialysis is the next step. The indications for dialysis are the same as for the general population with severe AKI: uremic symptoms (encephalopathy, pericarditis or neuropathy), volume overload, hyperkalemia and/or metabolic acidosis unresponsive to initial medical treatment. However, authors recommend starting dialysis earlier, when GFR falls to below 20 ml/min per 1.73 m 2 (3). Any dialysis modality can be used in pregnancy because there are no randomized studies showing benefits for a specific technique. In most cases, the choice is intermittent hemodialysis. Some aspects must be taken into account when prescribing dialysis in pregnant women. Increasing the dialysis dose leads to an increase in fetal survival and prematurity decrease (96) . So a daily dialysis program (more than 20 hours/week) (1, 95) should be established to: (a) improve the uremic environment, a high risk factor for prematurity and polyhydramnios, (b) minimize hemodynamic fluctuations of hemodialysis that adversely affect uteroplacental perfusion and increase the risk of placental oxidative stress. When establishing a dry weight, it is important not to forget the normal weight gain (0.3-0.5 kg/week) in the second and third trimesters (78) . Some dialysate parameters should be tailored in pregnant women, such as bicarbonate to 25 mEq/L and sodium to135 mEq/L (97). Heparin and low-molecular-weight heparin are safe in pregnancy because they do not cross the placental barrier. Both can be used during hemodialysis treatment (3).
Treatment of the underlying disease
Preeclampsia/HELLP syndrome
The treatment of severe preeclampsia/HELLP syndrome depends on illness severity, gestational age and fetal wellbeing. Figure 1 represents a proposed algorithm for preeclampsia management. Before 24 weeks of gestation, pregnancy discontinuance is recommended since studies show no fetal survival benefit and only increase the risk of severe maternal complications (25, 98) . Between 24 and 32 weeks of gestation, the expectant management is a reasonable approach (3). Delivery is the treatment of choice for pregnancies ≥32 weeks (25, 71, 99) . Some clinical situations are considered indications for prompt delivery regardless of gestational age: worsening maternal condition, eclampsia or signs of fetal compromise (3) . Some studies show the benefit of corticosteroid therapy for the prognosis of HELLP syndrome. However, the results of the only randomized controlled trial published to date do not show any impact on length of hospitalization, on the speed of recovery or the development of complications (94) .
AFLP
In AFLP, the stabilization of the maternal clinical condition through glycemic control with glucose administration and coagulopathy correction with fresh frozen plasma, blood transfusion or cryoprecipitate is essential. Hepatic encephalopathy is treated with low protein diet and oral lactulose. Delivery should be induced immediately to avoid progression to liver failure. Other interventions may be necessary in more severe cases, including mechanical ventilation, parenteral nutrition, surgery or even liver transplantation (1, 71) . Recent case reports have described successful treatment of this condition with mo- 
HUS/TTP
TTP treatment includes fresh frozen plasma infusion and plasmapheresis (94) to correct ADAMTS-13 deficiency and remove the ADAMTS-13 circulating antibody. In suspected cases of autoimmune ADAMTS-13 deficiency, steroids are recommended as initial immunosuppressive therapy. Some published data report the use of cyclosporine and rituximab in patients with more serious disease (80) . Response to therapy is best monitored by following serial serum lactate dehydrogenase. Treatment of atypical HUS also includes plasma infusion and plasma exchange to restore the missing mediators (factors H and I) and remove anti-factorH (79, 84) . Delivery does not have any influence on disease remission, but should be promptly induced if there is serious illness and/or a viable fetus. Platelet transfusions should be avoided if possible, because of the risk for increased microvascular thrombosis.
conclusion
The development of AKI in pregnancy is a major clinical challenge because it is necessary to consider 2 patients (mother and fetus) and can be caused by specific pregnancy diseases not yet fully understood. It is essential to focus on the prevention and periodic evaluation of pregnant women to improve maternal and perinatal outcomes. The complexity of the AKI in pregnancy requires a multidisciplinary approach where the nephrologist plays an important role. 
